INTRODUCTION
Burns have significant short-and long-term consequences for patients and their families, and are one of the most serious injuries to mankind. Outcomes for burn patients have improved dramatically over the past 20 years; however, burns still cause substantial morbidity and mortality. [1] [2] [3] Morbidity and mortality rise with the increasing burned surface area. It also rises with the increasing age so that even small burns may be fatal in elderly people. [4] The depth of a burn wound and/or its healing potential are the most important determinants of the therapeutic management and of the residual morbidity or scarring. So it is important to estimate the depth of the burn to assess its severity and to plan future wound care. [5] Fire is the fi h leading cause of unintentional injury and the third leading cause of fatal home injury in the United States. [6] Also, burns are the major cause of death and disability worldwide, particularly in developing countries. In Iran, burns are the second most common cause of death, a er traffi c accidents, among individuals under the age of 15 years. [7] Also, many burned patients die because of lack of immediate Telemedicine is one of the solutions that is useful. Recent developments in information and communications technology have the potential to revolutionize health care. The telemedicine is one of the most successful techniques in this rapidly expanding fi eld. [11] Of course, all technologies have weaknesses but in order to reduce them we need to recognize their weaknesses. In health management systems, information has a special role in planning, evaluation, and managing. [12] In fact, the fi rst distinctions between developed and developing countries are the production, application, distribution and utilization of information. In this way, new technologies should help healthcare providers. [13] [14] [15] It is a rapidly expanding technology involving the exchange of medical information to assist diagnosis and treatment at a distance. [16] The aim of this study was to express advantages of the Telemedicine to resuscitate and care burn patients.
MATERIALS AND METHODS
This study was a narrative review. The literature was searched for the telemedicine applications for fast resuscitation and care of the patients' burn. Our study was divided into three phases: Literature collection, assessing, and selection. Researchers identifi ed studies that denoted advantages of applying the telemedicine for burn patients. The literature search was conducted with the help of library search engines available at Google, Google scholar, books, and conference proceedings. The search was performed in early May in 2012 until March 2013 to ensure that our literature review is most up-to-date. In our searches, we employed the following keywords and their combinations: Telemedicine, telecare, burn, burn patient, air transport, triage, and health information management in the searching areas of titles, keywords, and abstracts from 1999-2013. Search results were reviewed for relevance to burn patients. Studies that did not report an application of telemedicine for burn patients were excluded. More than 78 articles were collected and assessed 30 of them were selected based on their relevancy.
The last phase followed our proposed research framework and conducted detailed analysis with regard to the literature. We studied how the telemedicine was applied for fast resuscitation and care of the patients' burn by analyzing the research prototypes, pilot studies and case studies in our collected literature; we identified the benefi ts of telemedicine adoption for burn patients. These implications can be used to guide future research in this fi eld.
RESULTS
Although Rafi i et al. mentioned that to date, few studies have been conducted on this subject in Iran, and the fi ndings of these studies rather inconsistent. [7] According to Tehrantimes News, in 2012, 2,026 people lost their lives from burns in Iran out of which 1033 were women and 993 were men. [17] Burn injuries in Iran are much more common than in the United States and Europe. [18] Although, Iran has a well-developed system of rural health workers and clinics, covering most border areas, they need to consult with specialists for resuscitating burn patients.
It appears that telemedicine can be useful for burn patients. For example, telemedicine increases the eff ectiveness of treatment, and it is also involved in the training of less experienced surgeons and follow-up of burned patients. [19] In these reviewed papers, we have included several other studies that bring additional viewpoints and use cases for this article [ Table 1 ]. [5, 15, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] The telemedicine is benefi cial for assessment of burn depth and burn wound healing potential that it is especially important in the early hours a er burns in accident and emergency department, where decision for treat or refer needs to be made. [5] Telemedicine can encourage appropriate measures to respond to minor and major burns. [23] Saffl e et al. mentioned, 'The ability to evaluate burn patients by telemedicine may have the potential to assist decisions regarding transfer'. [29] 'For patients with major burns, the telemedicine evaluation helped speed preparation of appropriate critical care and justify the expense and risks of air transport; patients with lesser burns were quickly identifi ed for economical ground transport or given defi nitive local choir'. [23] For example one study by Shokrollahi et al. showed that 'Camera phones appear to be reliable for the assessment of Total Burn Surface Area (TBSA) and burn depth in mirror burns. Although not assessed directly in this study, it is likely that major burns can also be estimated successfully in this way'. [25] But, how can evaluate and treatment of burns patient by telemedicine be done?
The telemedicine plays an important role in improving access to the required expertise for the burn patients. Nowadays the telemedicine is important within the fi eld of plastic surgery. It can improve access to a highly demanded specialty and facilitate the provision of expertise at remote sites. [16] Wallace et al. expressed in their article 'we observed improved access, earlier and more frequent senior clinician involvement by the use of the telemedicine in burn treatment'. [31] www.SID.ir Holt et al. [20] 2012 Telemedicine Use Among Burn Centers in the United States: A Survey
The Telemedicine used in U.S burn centers for evaluation of acute burns for consultation, for help in determining the need for transfer, or for remote clinic follow-up. Signifi cant interest in learning more about telemedicine suggests strongly that telemedicine should be included in the annual program at the American Burn Association.
USA 126 burn centers -
Wallace et al. [22] 2012 A systematic review of the evidence for telemedicine in burn care: With a UK perspective
It is a comprehensive systematic review of 24 studies that published between 1993 and 2010, and concluded that patients can benefi t from increased convenience and substantial cost and time savings.
UK -1993-2010
Saffl e et al. [23] 2009 Telemedicine evaluation of acute burns is accurate and cost effective
In the research, created a telemedicine network linking their burn center to tree hospital located 298 to 350 air miles away in the United States, and proved that telemedicine is benefi cial to reduce undertriage or over-triage for air transport and improve resource utilizations.
USA Three hospitals July 2005 to August 2007
Wallace et al. [31] 2008 Telemedicine for acute plastic surgical trauma and burns
The telemedicine is important method for preliminary information on the referral process for injured patients and it is valuable for managing patients.
UK 973 patients 10 weeks
Shokrollahi et al. [25] 2007 Mobile phones for the assessment of burns: We have the technology
We can use the mobile phone technology in hospital and for the management of minor burns, but quality (size and resolution) of the display is as important as the camera resolutions.
-31 patients -Wallace et al. [26] 2007 A cohort study of acute plastic surgery trauma and burn referrals using telemedicine
The telemedicine improved accuracy of triage and have a valuable role in planning of acute plastic surgery referrals. UK 11 units (eight hospitals and three minor injury units)
weeks
Saffl e [28] 2006 Telemedicine for acute burn treatment: The time has come
This study investigated two cases of reported from the authors' practices that show the need for the routine use of telemedicine in the evaluation of burns. It also shows that telemedicine is benefi cial to facilitate burn treatment and bring increasingly centralized, state-of-the-art burn care expertise within reach of every patient in America.
USA --
Saffl e et al. [29] 2004 Regional air transport of burn patients: A case for telemedicine?
This study examined the use of air transport and the feasibility of using alternative methods such as telemedicine to assist in evaluation and treatment of burn patients within our region. This ability has assisted to decision regarding transfer, avoiding errors in initial care, and reduces cost. Roa et al. [30] 1999 Digital imaging in the remote diagnosis of burns
The aim of this study is working toward the development procedures for the remote transmission of clinical information for the diagnosis and treatment of patient with burns. As a result, the telemedicine raises physician confi dence in treating patients.
It permits other members of the burn team, including therapists and psychologists, to participate, as well as their counterparts at the remote centre. [32] Telemedicine images provide the qualitative benefi t of confi dence in the referring clinical information, as the receiving clinician seems to validate (or not) information by viewing the images, which allows greater certainty in management decisions and priority of triage. [22] Consequently, the telemedicine reduces the need to air transport burned patient and have an important role in the triage and planning for management of patients.
Acute evaluation of burn patients by the telemedicine can reduce under-triage or over-triage for air transport. [23] For example, in a study performed in Denmark in the duration of 3 months 97 burn patients were transferred to treatment at the national burn center. Thirty percent of these referrals were unnecessary according to the guidelines. The using of digital image transfers before admission of burn patients reduces both over-and under-triage and have a benefi cial eff ect on the economy. [31] Also, Saffl e et al. argued that 'we created a telemedicine network between our center and three other hospitals in Idaho and Montana located 300-400 miles from the Salt Lake City. During the period of the project, 10 patients were seen by the telemedicine, while 10 were referred directly, compared to 28 patients who had all been transported by air during a prior 2-year period, overall the telemedicine has been eff ective in reducing patient transfers'. [23] Mobile Tele-dermatology is as a triage system for individuals with skin lesions. It may be useful for travelers or people living in under-served areas such as rural patients. [22] Therefore, the telemedicine helps to burn patients or patients who are in deprived areas.
Saffl e fi ndings showed that rural patients are at increased risk of death from burns that many of these problems with access to health care that the telemedicine could do much to solve. [28] These fi nally lead to saving time and expense, through the reduction of inappropriate patient transfer and face-to-face follow-up. [16] According to another study by Saffl e et al. ' The ability to evaluate burn patients by the telemedicine may have the potential to assist decisions regarding transfer, avoid errors in initial care, and reduce cost'. [29] 
CONCLUSION
Acute evaluation of burn patients can be performed by the telemedicine and it plays an important role in improving access to the required expertise, and raises physician confidence in treating burn patients. This can reduce under-triage or over-triage for air transport and fi nally lead to saving time and cost. Therefore, telemedicine is eff ective in fast resuscitation and care of the patients' burn and we should specially use of this technique for rural and inaccessible areas.
RECOMMENDATIONS
In many countries, including Iran, there are no accurate statistics of burn patients. Therefore, the researchers recommend that information of burn patients and damaged areas collect and transfer to academic centres to recognize required equipment and facilities and screen victims. Then this information through portable equipment can transfer to healthcare centres and other care organizations.
Public education about these technologies is necessary in order to know how to report critical information to health workers and policymakers.
